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Abstract
© 2017 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim The vaporization thermodynamics of
symmetric imidazolium based ionic liquids of the general formula [C n C n Im][Br] with the
chains length n = 4, 5, 6, and 8 were investigated using a combination of DSC, TGA, and QCM
methods with quantum chemical calculations. Comparison of vaporization enthalpies for the
symmetric ([C n C n Im][Br] ) and asymmetric imidazolium based ILs ([C n mim][Br] ) revealed a
general trend with the lower vaporization enthalpies of the symmetric species indicating a
significant decrease of the Coulombic interactions affecting energetics of vaporization.
http://dx.doi.org/10.1002/zaac.201600332
Keywords
Ionic liquids; Enthalpy of vaporization; Thermogravimetry; Quartz-crystal microbalance;
Quantum chemical calculations
References
[1] S. Heimann, S. Schulz, J. Schaumann, A. Mudring, J. Stötzel and G. Schierning, J. Mater. Chem. C, 2015, 3,
10375–10380.
[2] S. S. Mondal, D. Marquardt, C. Janiak and H. J. Holdt, Dalton Trans., 2016, 45, 5476–5483.
[3] M. J. Earle, J. M. S. S. Esperanca, M. A. Gilea, L. J. N. Canongia, L. P. N. Rebelo, J. W. Magee, K. R. Seddon and J.
A. Widegren, Nature, 2006, 439, 831–834.
[4] S. P. Verevkin, V. N. Emel'yanenko, D. H. Zaitsau, R. V. Ralys and C. Schick, J. Phys. Chem. B, 2012, 116,
4276–4285.
[5] S. P. Verevkin, D. H. Zaitsau, V. N. Emel'yanenko, R. V. Ralys and C. Schick, Thermochim. Acta, 2013, 562,
84–95.
[6] M. A. A. Rocha, C. M. S. S. Neves, M. G. Freire, O. Russina, A. Triolo, J. A. P. Coutinho and L. M. N. B. F. Santos, J.
Phys. Chem. B, 2013, 117, 10889–10897.
[7] S. P. Verevkin, R. V. Ralys, D. H. Zaitsau, V. N. Emel'yanenko and C. Schick, Thermochim. Acta, 2012, 238,
55–62.
[8] S. P. Verevkin, D. H. Zaitsau, V. N. Emelýanenko and A. Heintz, J. Phys. Chem. B, 2011, 115, 12889–12895.
[9] M. J. Frisch et al., Gaussian 09, Revision C.01, Gaussian, Inc.: Wallingford, CT, USA, 2009.
[10] V. N. Emel'yanenko, S. P. Verevkin and A. Heintz, J. Am. Chem. Soc., 2007, 129, 3930–3937.
[11] D. A. McQuarrie, in: Statistical Mechanics, Harper & Row: New York, 1975, 641.
[12] D. H. Zaitsau, G. J. Kabo, A. A. Strechan, Y. U. Paulechka, A. Tschersich, S. P. Verevkin and A. Heintz, J. Phys.
Chem. A, 2006, 110, 7303–7306.
[13] V. N. Emel'yanenko, S. V. Portnova, S. P. Verevkin, A. Skrzypczak and T. Schubert, J. Chem. Thermodyn., 2011,
43, 1500–1505.
[14] S. P. Verevkin, D. H. Zaitsau, V. N. Emel'yanenko, A. V. Yermalayeu, C. Schick, H. Liu, E. J. Maginn, S. Bulut, I.
Krossing and R. Kalb, J. Phys. Chem. B, 2013, 117, 6473–6486.
